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Introduction 
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Shape memory can be observed for several polymers  
which can differ even in their chemical composition and structure! 
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thermo-retraction and shape memory 
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thermo-retraction and shape memory 
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orientation realized under isothermal condition 
(below the melting temperature) 
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model 
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model 
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experimental data 
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maximum deformation effect 

experimental data 

0,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

0,0 100,0 200,0 300,0 400,0 500,0 600,0

S
fo

rz
o

 (
 M

p
a

 )

Deformazione ( % )

Grafici Stress-Strain 60°C - 0.01 s-1

10%

25%

50%

100%

200%

400%

600%

T=60°C 

eng

e
n
g

M
P
a



18 

experimental data 
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model 
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some comments about the phase evolution behavior  



22 

some comments about the phase evolution behavior  

, unloading phase 
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Comparison with experimental results 
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Comparison with experimental results 
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conclusions 

 Semi-crystalline polymeric materials show thermal retraction 
on heating when the molecular structure has been oriented.  

 Thermal retraction can be interpreted as a “shape memory 
behavior”.  

 A one-dimensional thermo-mechanical model has been 
developed using the "phase transition" approach . 

 A set of parameters capable of describing the mechanical 
behavior of the material has been identified.  

 A good agreement between prediction and experiments has 
been found. 


